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ABSTRACT: 

PURPOSE: To enable the Young's modulus, true stress and coefficient of 
thermal expansion of a film whose such mechanical characteristics are unknown 
to be measured up to film- formation temperature by forming and laminating 
films of known and unknown mechanical characteristics each other on a base, 


finding the mechanical characteristics of the films from their deformation due 


and 
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to pressure and temperature, and dividing each of values obtained. 


CONSTITUTION: A ma terial test piece 21 comprises a film 22 of known 
mechanical characteristics, i.e., Young's mod ulus, true stress and coefficient 
of thermal expansion formed on an si Pase a; a mmZTof unknown mechanical 
characteristics is laminated thereover; an d a window opened through the base 5 
by etching. The test piece 21 is set in a pressure regulator 3 and stored in a 
heatinq ju rnace 2 and heated to film-formation temperature while atmospheric 
gas 8 isallowed to flow therethrough. Amounts by which the films 2 2,23 are 
deformed when made to swell or shrivel bv pressure buildup or pressure 
reduction by pressurizing gas 9 are measured bv a laser microscope 1 . THe 
heating enables Young's modulus, true stress and coefficients or tnermal 
expansion from room temperature to the film-formation temperature to be found 
at one sample. Because the measured values are those of the combination of 
the 

films 22, 23 the values are each divided to find values of the film 23 of 
unknown characteristics. 
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